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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a stable 
developing characteristic by performing binary 
development through the use of a developer carrier in 
which specific grains are dispersed in the front layer of a 
substrate made of a specific conductive material so as to 
expose at least a part of the specific grains to the surface 
of the front layer. 

SOLUTION: The substrate 3a of a developer carrier is 
made of a conductive material whose volume resistivity is 
21 0 5 Q.cm and also binary development is performed by 
using the developer carrier in which grains 8 which are a 
10 6 Q.cm in the volume resistivity and 220 ^m in the 
grain diameter (a) are dispersed on the front layer of the 
substrate 3a, so as to expose at least a part of the grains 
8 to the surface 3b of the front layer. Therefore, a 
developing electric field between a latent image on a 
photoreceptor drum and the developer carrier can be 
stressed. Thus, even if a developing potential is 
changed, the concentration of the developing electric 
field on an optical writing dot on the photoreceptor drum 
is mitigated. Further, the volume resistivity of the grains 8 
dispersed on the front layer is increased to suppress the 
concentration and also a developer supplied from a 
developer supplying member is triboelectrified to 
increase the supply rate of the developer. 
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(54) K8W0«&] gftgS 



(57) mm] 

mm] mm^^^^/^mtLxh. mmmrnt 

trC^l 05 [0 • cm] KT©»«tt»3»T?«fi6-t*S * 
6 [0 • cm] EU:"CttSa#2 0 [mm] &T<D&+ 
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1 

1 1 M&unmzttft utaiMMEfc i *&&a 
£ ixfc«fc# i^^^-r s *m 

<omm\^fc etc 2 tta&£fT& 5 a«M6fifc*5^T\ 

±ESMMMa»*©S{t:Sr, ftRBfi-f&tt*: l O 5 [Q 

<omm\^ tmmffi&m*i o e [q • cm] «±-?tt 

W2 0 [ M m] WT^tt^^. Rtt^il^SK 

[si** 2 ] »ffefi#*fc:#i&i Lfca»«*fc i 
a ft ^aaai**- **■ * *m #j* 

A » £ , ttmttffi^ffilt J: 0 «*& £ ft 5 m&#J 

fc* R£«*B5©Bfl«H:. #S(H*fiSi:jS J l O* [Q • 
cm] J^K«2 0 Um] KT^tt^Sr, RS& 

R««»J^<W^J:9ft»*ft5a«»J«riR 

• cm] KT©w«ttw»"c»«-rstit^. m&fc 

<D*Hfc. *arH*«SiA J l 06 [Q • cm] £JL±-C& 

**fci-*afc»B. 

aWffi#L£, 1 0 6 [Q • cm] gJLbl 0 10 [Q • c 
m] *IiLfcri:S:tt»it5S«H6to 

fcSEW£lrL£, 1 0 6 [0 • cm] «±1 o» [o • 

cm] imt ufcrt-srKMKt-rsattaeBo 

±Katt*Jfi»»©«*^Smfc#»tt# S * 
#aH*lSfii*. 1 0 6 [Q • cml £JUbl 0 10 [0 • 
cm] *«ilfcrt*««i:t$a«8t. 
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[0 0 0 1 ] 

5 y. ^*-«<z>a*fcSfifc:«0, »U<(i, 8fe 
■T R«#fle±©*«&* h£ l «»S«*J 

10 [0 0 0 2] 

n»k vx<D»%mzMfo Ltcm&mmz 1 *»a«»j 

(D^L&v-yk, Rafcn-7fcffl»£ftfc^~«:*& 

tt(DK^^^, R 

fc: J: !K H^L*v^»#5&^#«^ 
i<9R«**±^»#3i*ftfc*«ji^K!y N^Ts h~T 

-vttmfrftttmfrv 2 i oT^itt^ 2 it 
[0003] -«W>teiiff©a«*S:^*5v^r. 

» u/!:-«»a«»jt?a« u-cKtttYk-rsaftiSB^*? 

•rsa«3Sfio J * J ***ft-C^6 (»BH¥4-2 8 4 
4 74^- (^Trft^r r^fti0iji j ) e 

[0004] -*«*ii«oa«*a;^*5v^T, 

40 r«fr©^«(cW«Jld5»«$ftfc»Btto-/U-T? 

iC, (A) ^:^2 0/ i m^TO7x;-;V«i 
ftft*. SlU 1 (B) ^:^20/zmJ^T^y7i/ 

4k^\/>m®3z, <D'pt£<hh (A) j$#<^ ^mii 

SftT^5r,S:Sr»«t1--5»«ttci-/K J 
ftTV^S (4*BB 5 P4 -2 8 4 4 7 5^- (^T^ft^ ^ 
*P«2j ) o 

[0005] at-, -KW4a«oa«**(ii*3v^*c, 
50 &M&mz&^x h&mmnfcmm&mvmBmm- 
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#fH¥l 1 -2 4 3 8 8 



SfiT^S (»BB¥8 - 1 7 9 6 1 6t («Trtt«: 
r^*p«3j b^o) ) o 10 
[0 0 0 6] 

MS0<Z>K;x hjR*S6 0 0 [dpi]!?. 1 h*y h<D^% 

^(Olfe^ryvt^^tS^ A 20 

[0 0 0 7] i-4*>t>, »RU:*5tt*««K«-ett, * 
©8«D-7©»t#©#«i*BS^ 1 0 5 [Q • c 

m] Kmu, *n-5»«©HMftA3as± 

II Vpp = 1 2 00 [V] T\ F (««») = 2 [k 
Hz] W^ftd^ft^AC (£80 ^r^Sr^lft 

#f-2MgrT6o roj;?^ m&n-^fTOH" £ AC 30 

[0 0 0 8] L^L/^e>. ±i*©,fc5t^ 
3»Wi" 3 £> * - 7 f- £ A C T * *fl= 

«#3HBiL"CL*3o attsKx^^ + ^S: 40 

±50 [V] gflsS-tf**. KflMfcSftfcKs' 
#J3 0%taE»LTL£5o 
[0 0 0 9] £C5T\ ±ifi©«fc5ft«fftn-7 0>»« 

[ooio] L^uwsf), -7 -c 



[ooii] *ftwnu±<DmM&^m&t££titzb<D 
[0012] 4*5, jjE i j <Dm&mm&, * 



[0 0 13] WIS r^*p«2j ©z»«4n— 

2«««V*7A|;i:fcttJ5S«t3-7£ LT*<0£*j8 

[0 0 14] M^. urn r^*D«3j ©a«#Jfi«F* 
f*. #»W**$>Btt«:*i;:U *0>««M#i* 

* 0S*=a^>S'-*'H8: 21B*8&<0 2 0 OV^f) 5 0 0 
V fr±if 4 tttitf 4 w <t 5 1" ^5 ^ ic fi«* 

[0 0 15] 



0 5 [Q • cm] ^T^ll4M^t«t6i:H 

fc. KS#o*sf^ fraewfigt^i 06 [o • c 
xii. *«@*t«Sl^i o 5 [q • cm] &T<omm\± 
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wtM^fci^iic, tmmnim&i o* 

tfl • cm] giitM^O [jum] ^TO^/5K 

[0 0 16] »**2©«Wtt, »flMS^£*tl»J Lfc 

#1 O 6 [Q • cm] ^±T?tta*S2 0 Urn] J^T<D 

LfcDDgPt-, ft3BH*r«tt35S l O 6 [Q • cm] £JUh-C 
tta#2 0 [jum] KT^tt^Sr, RSft*B«g«L 

^Jfe^^fflLT2^m^^^5^T% ^§M£i 30 

y h^S««JKO«*^MJc»eiJ*tLS £ £ fed. a 
[0 0 17] »#«3©«Wtt, ?B«fi«F#(c:#|fiI Ufc 

i *»a«»sra»Lr»ar*a»«iffl«F 

«Hgfifr*5V^T, ±iESfc»Jffl«*tf>S#£. &*BB*f 
«Si* s l 0 5 [Q . cm] MTomnffltft-ZMtfL'tZ 

bkhlz* RSflwSBfc. #«B*rffifiW*i o 6 [Q 50 
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• cm] ^±-C«cS^2 0 Om] KT^tt^Sr, 
#*S*fcri:«:«r«i:-rS2fc©T?*)5o £0>Sttfi 
H^*5V^ri±, frWHWlSSL^l O 5 [Q • cm] 

# 1 0 6 [Q • c m] »±"T?tt€l*S 2 0 [// m] $XT<D 
SrfTft5<0"C, *©Sfc*BG>[Mli!btfs. »#«2<Z>Kfl: 

[0018] »#«4 1 <D««M£Bi- 

^©ftc«B*rt&#L£\ l 0 6 [Q • cm] fiJLhi 0 

10 [Q * cm] LtzZk&W&k-tZiytDXh 

So 

[0 0 19] (t*«5©«Btt, W3ft«2G>a«3Sfifc: 
*5Wt\ ±Ea«#Jfiftfr^«fr*Boi!a«tc:«-*S^: 
Stt^F-^frSISI^rSSLSr. 1 O 6 [0 • cm] £Jt±i 0 
10 [Q • cm] *«t LfcrtSr^tRt-rS'bwi?*) 

So 

[0 0 2 0] 6 3 (OSIft^K^ 

*5V^. ±IES«»Jfi«Fft©Sfr©*B^»»W-#Sii: 
S«[^0»»(B#»Sl^, 1 0 e [0 • cm] B±l 0 
10 [Q • cm] Lfcr i:S:W«^-r-5fc©T?*> 

So 

[0 0 2 1] »3ft«4 7IrS6(Oatt»«^*3^^T(4. % 

Stt^OftSKBWfiSt^, 1 0 6 [Q • cm] RJhl 0 
10 [Q • cm] ^m<Di&mXfoZ><DX\ Ift/Kry^t 

y hBfflo±i*j^wj$tis 1 1 t>K. m&mms&uk 

So 

[0022] 

o^T^-rSo EI4ti. 2«ff«7 p u-fe^a«S:fi 1 * 
5«^»oaft««©««H»BH-e*><5. w©5MH6« 

1 lS#mfc#J£ LTCO h^- 2 ^rfe^F ItiS^t 

^mmftWkvx<Dm>&v-yzk, mm.&*-7 

«»tfi:ir©K^^4i:, t£a&*-7 31c h^-2 
®L®irZ>&mftm&fr-xkLX<Db'i—m&6k. %% 
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7 

h i*~*» 6 KflX^ £ ft* h i— 2 £Jf# L4a* 

[0 0 2 3] ±egifeP-7 3**, H4^-j"J: 

A - (rMK7isl^i^50-2 00 [/i 

[0 0 2 4] ±E hi— {&f&n--7 5 It. 

fisaffiff hi— £{£*re£ 5 J; 5 mmi^m 

[0 0 2 5] ±127^7-^ 7tt. ^«»J«»3rt©h 

i— 2 £ hi— w*&n-7 5 <o3im\cm$'rzb&Ki. 20 

^h^-2^S^-r^t>(OT^6^, S*»JS»3<DJg 
hi— <B«»tt*K: J:oT hi— (OSST; hi— & 
ftp-7 5©SS^ hi— fiy&^^T*&£4i^ 

[0026] &±<omm^^x^ hi—m&v—9 5 

O^ffitC, Tv^-^ 7fcJ;oT«ffc#JS»3rtffl© h 
i— 2^i&&£*x£o ««n^7 5i:«ft$^ 

iot, 5 3 i 

\zfavxtomztiZo ztpffltrnxit* hi— was p- 30 
75, ht"M^p-7 3^itaot, hi— 

3o r(0attn-^3O*ffi^«*&$n^: hi— I*. s 
3©»#fL, KS«o-7 3©|HlK-efl8*ff K7 

[0027] ±iaa«««A-ett, *jo*«#**j«-r 
^ * ttfcms: n - ^ 3 <Dmm<o h -i— 

s»«»«sr««ft-r5 e rrr\ hi— ©aafflft* 

fit, hi*-d$aftD-^ 3 il«*ffK7 ^i±^@j«» 

-m hi— a$s4fcp— 7 3ffla^e>e»L"CRoTr?&v^ 
a*ffl«A^aai*^«3K#K7Ai©affi(^# 

a«o-7 3^*ffi^»B$nfc*Si««^*t 50 



8 

/S-r£»h-*— I*. hi— «»n-7 5fcj;!)m«n- 
W&*~7 3±^m^ft> hi— ffc*&p-7 5 tcJ:S»« 

[0 0 2 8] 2ffif1^:/^^?;^9i& 
£^# ^fti&g-Crfi. Mi* Lfc.fc 6 0 0 [dp 
i] T\ 1 h©»S^l:»Lt 2 h<0$S L 

[0 0 2 9] ^r~C\ ***««f2:«5m«K«T?f±. 
01^7F-Ti9^. S«n-7 3©S#3a^ 
W»St* s l 0 5 [Q • cm] KT^*«ttW»T?»*1- 

* * * tK, 3 a ^*gf^ *aa#«a^ 1 0 

6 [Q • cm] J^K«a^2 0 -Urn] J^IT« 
8Sr. Ktt^ 8 < t t-«*SR*S©*I 3 b 

[0 0 3 0] r rT\ 6f 8©ftgalt 16 [//m] 
tU 6 0 0 [dpi] ©ft/hKy h^£>4 2. 3 [// 
m] £TEiI6;*:£££ Lti a &^8<7OTIte, R 

Sft3 a©Sd^o*acoS^VM;:ftffi-536S. SUM:: 

[0031] ^g^3 a vmmmtwk lx\*. 
»^ufct©^*tf e>nSo r©s*3a©«ii 

t^t^t^8^tm KS#3a©»fil:»L 

jfct©36S#*LV\ o^*? x KS*3a©»ftt#LT 
^-rffy*) U< flT i 0 2 O^O^|S:ft^/>^< Lfc 
^OT^s^MtSrtta^ S#3ai»^8 

mftn-73^^<9igt ^ j; sttT- 8 (ommm* 

«9^< </^«9. S«D-7 3 0D#*^ffitf1-rtdS 

[0 0 3 2] r o««(oa«afi«^i3^-c«, ^ffl®^ 

Stt^l 05 [Q - cm] ^T©W«tt*t»t?««*tl 
fc^3 a <0*««J1. flcnB*ffiSi^ 1 0« [0 • c 
m] ^K«2 0 I a ml 07^8^, 

«u-y3S:«fflL"C2ffiafftSrfi 1 ft5^"e, K 
7*. 1 ±coS^^m^n-7 3 t ©B©aife«ffSr«m 

[0 0 3 3] -r/^^>^, Mn-7 3(:*ffltW 
10 5 [Q- cm] £JL±^tt^8^«Stl-CV^»* 
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[0 0 3 4] StD-7 3i:Ft-»-7 

fen-7 3(0MtfiWl 0 6 [Q • cm] $kT<D 
»«*»<0««"t?tt, S*/M7^ (r©«1?tt-2 0 
OV) *SHiai$ttri^©-x?|EYfc;^4v\ K 
S«o-7 3©#aH*«Si^l O 6 [Q • cm] £Lh 

-7 52fctfK^*4) tmf&1-&<DX\ ^(DftL^S^'P 
T\ **fi6«t?l±««FSh^-S:ffifflLT^S^"C, ffi 

#««;:jSfc**#rRjfc:*s (ro«t?tt-6oov) 0 i 

ottt^ 8 i^iafis«8t 5 1 1 l-45o cieDJRttT? 
^fe^ 8 K7AI fc*fr|S]-r 5 <t T * £ 

[0035] ^7t, ro«fiK©a«3siifc*5v^"Ctt, m 
ftD»73(MtaAC/qrx»»t:Ht 4 

[0 0 3 6] -rfcfc>*>. Ktt^-8*sff«Ei-5rt^J:o 

®fe t ga«^w \c x % mm* &.t\z7p 3 ti«o 

E= (Vp-VB) / (dp/t p + d t/ £ t + dD 
r / £ D r + A i r — G a p) 

d p : J8##ff^. £ p : «#ffJfc»«sp, dt: ht 
-BJWs £ t : h^--IBB««^ dDr :§ifen- 
^J53s £ D r : — 7tt:R«J*^, A i r -G a 

p :£Mt 

^^xW-v^ (Vp-VB) £2Efls£-&fcfl*fc«# 
a>SEfls0S/hS < **„ rtiliy < *5G>£ 

I^T?****. *<om&l*. dp 
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-trte^ti J: 19 ii/h $ ^ t <D k #*. £>*i6 0 
[0 0 3 8] Z^«fifc^a«S«^*5^T(i, a 

h^-«»n-7 5^e>«i»StL-5 h^--2^JS« 

10 [0 0 3 9] **lla?g*^«5SLtti6«<?5«&©*«n- 
7©«J«£H2t;:^1-o -7 3 

IS. 0 2f^-f<fc5^ S*P-7 3©S#3aSIt 
m{h*B$L~rZ>tkh\z, RSfr3 a«B©Da«3 c 
#«HWiafiL* s 1 0 6 [Q * cm] K±"e«C«i&S2 
0 [/xm] KTOiS^fcftSWKSS:, SM3ai 

*e>a& 3 d (D'jrtu < t hmmmm-r^ x ? Km l& 

[0 0 4 0] roSfftn-7 3©K#3 aOa»SttW» 
20 =>^5R©»||BIC ^7-^^, T i Oa^tt^S: 

[0 04 1] £7c, H^(Om*JfiB«>S«o — 7 3^*5 
V^Tti. mf£t*-7 3<£>^®3 bOfi^53 d<£>ii5£b£ 
2 0 Urn] £U n-73 £>^[Ij 3 b CDQQ^C 3 c 
^#Snfc»J!B9 0BJ»cSrl 5 [//m] t LT. S 
ft: 3 a MacoftgJ! 3 d 01Ig(5$:gai £-3:5 J: 5 1-«J* b 
tc 0 

[0 0 4 2] ~tHZ£<9, r<om^n-^3(0^®a^ 

30 <D»&x-m>itm<Dto%m*&m±£frz>kkhiz. mm 

*3 a WM^ffiilfciaotlM^W^ 
vi/^yuSraEftS^Tfc. K7 A 1 ±(D#»£fc 

^•C#5 8 JS^. S^n-y 3£O^M3 b(DDa^3 etc 
40 X\z»mx*2Z>kki>\^ hi— «iien-7 5^6>«|& 

[0 04 3] **tt»ffi(c«-5att3SK^3S(-ffiom« 

n-^(DlfjS^I^3t^-ro r^m^M^mSin-y 
3ii, 0 3(C7^-rj:-9^. m^P-^ 3(^>g^3 a 

#arH*-»st^i o« [o • cm] &>T<ommmtmv 

JgjRdSl 0 6 [Q * cm] 0 [ W m] 

50 T08^ 1 0 »»f+#S*fc t^-Cifo-So 
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11 

[0 0 4 4] KS*3a<D«K3bfc#»tt# 
0<D@Ji. 600 [dpi]OlKyh© 
«i9/h*V>ri:^Si*LV\ fitSft: 3 a ©*K 

l*#£L<*<* I^lO^SftSaOfflSbl: 

[0 0 4 5] r<0 i 5 4*ft<0St?a*o-7 3 OSffi 
3 b(C»»#*S*Li/S:tt^l OOJiJSdtt. 2 [ M m] 

[0 0 4 6] 01I^L«IIi:», m 

$«:tWI5 B MM. S*o-7 3©«S3b|: 
»fk«-»*nfc3K^l 0O#SBWffift£iiW£r£ 

©^SrH^WM-eSSiit^. ht-Mo-7 5 
J: 5*w/£5o 

[0 0 4 7] [2 1 {^Lfc^fen — 7 3(D^i^3 

ato*Bfc:»»S*5Jft^8<D#BB[H#«a, H2t^ 
L»p-7 30S^3 a^B3 b<£>QD&S3 c 

s^^stt^goflcaawss:, at* h3k:^l*:s« 

0O*«B*»Si:*. ^ft^U 1 0 6 [Q • cm] £JL 
110 10 [G • cm] *jJtfc^5wi:fc:J:!K m&^x 
>->-r/^3E{t;LfclRo«*ff K7A1 ±©#*#i&* 

[0048] i§D-73^3a^S3 
[0 • cm] K±OS^^tt, 

6mm£Dgftn-7^1 0 0 mm/ s "CiaME Lfc £ # 
[0 0 4 9] 

#1 0 s [Q • cm] «T^W«tt*t»T?««*ttfcX 
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flcO*Htr, #aH*8fit^l 0 6 [Q • cm] £LhT* 
W2 0 [ M m] EATOffi^a 5 . fc-»£R 

[0 0 5 0] »**2©*W^J:tttf, s«ffjfi»flcco 

[0051] §»#«3(0»WfcJ:*itf, mftmmowth 

[0 0 5 2] »*3S4 7!rM6©»W(rj;nf^ WAtfr 

50 ®*mvmLtcm<Dmmm&fc±<omffi<Dmmmm 
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ibh si*»«(cffss«36Be>attci-70«a« 

[B2] **»«B^ff5a«KK<offi^aiftn-7<o« 

ji«fi5o*«s:ttw-r6fc«)©»OTiao 

2 hf— 

3 S^n— 7 

3 a $Lf&v — y<Dmfc 
3 b n ■ — 7 <D$s&i 

imi] 



14 

3 c n - y <D&m<DW1& 
3d m^n-^0O^®cOdi^S 

4 K** 

5 h^-^o-^ 

8 mtv-7 (omm * 

10 a m& d - 7 ©SB * ttfcfe^cD^ 

b <D&m<o{hto<Dm& 

c m®v-7 <D&ffi\zwmztt#£tiitmffi<Dm 

m 



[H2] 




